METHODS, SYSTEMS, AND DEVICES FOR SURGICAL ACCESS AND INSERTON by Frederick, Tom et al.
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Mechanical & Materials Engineering Faculty 
Publications 
Mechanical & Materials Engineering, 
Department of 
2-27-2014 
METHODS, SYSTEMS, AND DEVICES FOR SURGICAL ACCESS 
AND INSERTON 
Tom Frederick 
Shane Farritor 
sfarritor@unl.edu 
Jack Mondry 
Eric Markvicka 
Dmitry Oleynikov 
See next page for additional authors 
Follow this and additional works at: https://digitalcommons.unl.edu/mechengfacpub 
 Part of the Mechanics of Materials Commons, Nanoscience and Nanotechnology Commons, Other 
Engineering Science and Materials Commons, and the Other Mechanical Engineering Commons 
Frederick, Tom; Farritor, Shane; Mondry, Jack; Markvicka, Eric; Oleynikov, Dmitry; and Greenburg, Jacob, 
"METHODS, SYSTEMS, AND DEVICES FOR SURGICAL ACCESS AND INSERTON" (2014). Mechanical & 
Materials Engineering Faculty Publications. 436. 
https://digitalcommons.unl.edu/mechengfacpub/436 
This Article is brought to you for free and open access by the Mechanical & Materials Engineering, Department of 
at DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Mechanical & Materials 
Engineering Faculty Publications by an authorized administrator of DigitalCommons@University of Nebraska - 
Lincoln. 
Authors 
Tom Frederick, Shane Farritor, Jack Mondry, Eric Markvicka, Dmitry Oleynikov, and Jacob Greenburg 
This article is available at DigitalCommons@University of Nebraska - Lincoln: https://digitalcommons.unl.edu/
mechengfacpub/436 
(19) United States 
US 20140.0582O5A1 
(12) Patent Application Publication (10) Pub. No.: US 2014/0058205 A1 
Frederick et al. (43) Pub. Date: Feb. 27, 2014 
(54) METHODS, SYSTEMS, AND DEVICES FOR 
SURGICAL ACCESS AND INSERTON 
(71) Applicant: Board of Regents of the University of 
Nebraska, (US) 
(72) Inventors: Tom Frederick, Omaha, NE (US); 
Shane Farritor, Lincoln, NE (US); Jack 
Mondry, Stillwater, MN (US); Eric 
Markvicka, Ravenna, NE (US); Dmitry 
Oleynikov, Omaha, NE (US); Jacob 
Greenburg, Lincoln, NE (US) 
(73) Assignee: Board of Regents of the University of 
Nebraska, Lincoln, NE (US) 
(21) Appl. No.: 13/738,706 
(22) Filed: Jan. 10, 2013 
Related U.S. Application Data 
(60) Provisional application No. 61/584.947, filed on Jan. 
10, 2012, provisional application No. 61/683,483, 
filed on Aug. 15, 2012. 
Publication Classification 
(51) Int. Cl. 
A6B 7/02 (2006.01) 
(52) U.S. Cl. 
CPC .................................. A61B 170218 (2013.01) 
USPC ........................................... 600/202; 600/208 
(57) ABSTRACT 
The various embodiments herein relate to systems, devices, 
and/or methods relating to Surgical procedures, and more 
specifically for accessing an insufflated cavity of a patient 
and/or positioning Surgical systems or devices into the cavity. 
10 
  
Patent Application Publication Feb. 27, 2014 Sheet 1 of 101 US 2014/0058205 A1 
Figure 1A 
  
US 2014/0058205 A1 Sheet 2 of 101 Feb. 27, 2014 Patent Application Publication 
Figure 1B 
  
Patent Application Publication Feb. 27, 2014 Sheet 3 of 101 US 2014/0058205 A1 
'S- 
44-N- E. 18 
46A 
46 46C 
46B 
Figure 2A 
  
Patent Application Publication Feb. 27, 2014 Sheet 4 of 101 US 2014/0058205 A1 
> - 
SeS2 al 
& só N Slize 
Se2S, 18 
S 
Figure2B 
    
  
  
Patent Application Publication Feb. 27, 2014 Sheet 5 of 101 US 2014/0058205 A1 
st 
>30 
= -" 
12 
Figure 3A 
32 
Figure 3B 
  
Patent Application Publication Feb. 27, 2014 Sheet 6 of 101 US 2014/0058205 A1 
Figure 4A 
46- 46A 
46C 
46B 
Figure 4B 
  
Patent Application Publication Feb. 27, 2014 Sheet 7 of 101 US 2014/0058205 A1 
50 Figure 5B 
  
Patent Application Publication Feb. 27, 2014 Sheet 8 of 101 US 2014/0058205 A1 
Figure 6C Figure 6D 
  
Patent Application Publication Feb. 27, 2014 Sheet 9 of 101 US 2014/0058205 A1 
Figure 7B 
  
Patent Application Publication Feb. 27, 2014 Sheet 10 of 101 US 2014/0058205 A1 
12A 
12 
N 
12A 
12A 20 
4OB 
40 
4OB 
Figure 8A 
4OB 
Figure 8B 
  
Patent Application Publication Feb. 27, 2014 Sheet 11 of 101 US 2014/0058205 A1 
Figure 9 
  
Patent Application Publication Feb. 27, 2014 Sheet 12 of 101 US 2014/0058205 A1 
Figure 10 
  
Patent Application Publication Feb. 27, 2014 Sheet 13 of 101 US 2014/0058205 A1 
Figure 11 
  
US 2014/0058205 A1 Feb. 27, 2014 Sheet 14 of 101 Patent Application Publication 
102 
Figure 12 
  
Patent Application Publication Feb. 27, 2014 Sheet 15 of 101 US 2014/0058205 A1 
Figure 13A 
  
Patent Application Publication Feb. 27, 2014 Sheet 16 of 101 US 2014/0058205 A1 
122 142 
Figure 13B 
  
Patent Application Publication Feb. 27, 2014 Sheet 17 of 101 US 2014/0058205 A1 
  
Patent Application Publication Feb. 27, 2014 Sheet 18 of 101 US 2014/0058205 A1 
Figure 14C 
168 
164 
Figure 15 
18.51 
  
  
Patent Application Publication Feb. 27, 2014 Sheet 19 of 101 US 2014/0058205 A1 
Figure 16A 
  
US 2014/0058205 A1 Feb. 27, 2014 Sheet 20 of 101 Patent Application Publication 
166 
Figure 16B 
  
Patent Application Publication Feb. 27, 2014 Sheet 21 of 101 US 2014/0058205 A1 
Figure 17A 
  
Patent Application Publication Feb. 27, 2014 Sheet 22 of 101 US 2014/0058205 A1 
Figure 17B 
  
Patent Application Publication Feb. 27, 2014 Sheet 23 of 101 US 2014/0058205 A1 
200 
240 
208 
204 
242 
Figure 18 
  
Patent Application Publication Feb. 27, 2014 Sheet 24 of 101 US 2014/0058205 A1 
22O 
242 
Figure 19A 
  
Patent Application Publication Feb. 27, 2014 Sheet 25 of 101 US 2014/0058205 A1 
220 
Figure 19B 
  
Patent Application Publication Feb. 27, 2014 Sheet 26 of 101 US 2014/0058205 A1 
214 
Figure 20 
  
Patent Application Publication Feb. 27, 2014 Sheet 27 of 101 US 2014/0058205 A1 
2OO J1N 218 
236A 
216A 
236B 
Figure 21 
220 
220 
252 22OB 
Figure 22 
  
Patent Application Publication Feb. 27, 2014 Sheet 28 of 101 US 2014/0058205 A1 
2OO 
Figure 23 
  
Patent Application Publication Feb. 27, 2014 Sheet 29 of 101 US 2014/0058205 A1 
318 
374 376 374 
Figure24A 
  
Patent Application Publication Feb. 27, 2014 Sheet 30 of 101 US 2014/0058205 A1 
318 /\J00 
Figure 24B 
  
Patent Application Publication Feb. 27, 2014 Sheet 31 of 101 US 2014/0058205 A1 
318 /N 300 
3O8 312 
Figure 24C 
  
Patent Application Publication Feb. 27, 2014 Sheet 32 of 101 US 2014/0058205 A1 
316 
Figure24E 
  
Patent Application Publication Feb. 27, 2014 Sheet 33 of 101 US 2014/0058205 A1 
318 
Figure 24F 
  
Patent Application Publication Feb. 27, 2014 Sheet 34 of 101 US 2014/0058205 A1 
340 
Figure 25 
348 
Figure26 
  
Patent Application Publication Feb. 27, 2014 Sheet 35 of 101 US 2014/0058205 A1 
356 
308A 
358A 358B 
306 
358A 354 352 
356 
Figure 27A 
  
Patent Application Publication Feb. 27, 2014 Sheet 36 of 101 US 2014/0058205 A1 
318 s 
NS s 
Figure27B 
Figure 28A 
  
  
  
  

Patent Application Publication Feb. 27, 2014 Sheet 38 of 101 US 2014/0058205 A1 
Figure 29A Figure 29B 
372 
is . . . . to .D  
Figure 30 
  
Patent Application Publication Feb. 27, 2014 Sheet 39 of 101 US 2014/0058205 A1 
378 
386 386 
38O 38O 
390 
/N370 
382 
384 
386 O A- 378 
390 
388 
380 
41 O 
Figure 31B 
  
Patent Application Publication Feb. 27, 2014 Sheet 40 of 101 US 2014/0058205 A1 
406 
408 
408 
Figure 34 
  
Patent Application Publication Feb. 27, 2014 Sheet 41 of 101 US 2014/0058205 A1 
38O N 
Figure 33 
  
Patent Application Publication Feb. 27, 2014 Sheet 42 of 101 US 2014/0058205 A1 
370 
381 
374 
42O 
Figure 35 
  
Patent Application Publication Feb. 27, 2014 Sheet 43 of 101 US 2014/0058205 A1 
432 
370 434B 434A 
Figure 37A 
  
Patent Application Publication Feb. 27, 2014 Sheet 44 of 101 US 2014/0058205 A1 
454 
432 
456 
Figure 37B 
Figure 37C 
  
US 2014/0058205 A1 Feb. 27, 2014 Sheet 45 of 101 Patent Application Publication 
Figure 38A 
Figure 38B 
  
Patent Application Publication Feb. 27, 2014 Sheet 46 of 101 US 2014/0058205 A1 
Figure 38C 
  
Patent Application Publication Feb. 27, 2014 Sheet 47 of 101 US 2014/0058205 A1 
Figure 39B 
  
Patent Application Publication Feb. 27, 2014 Sheet 48 of 101 US 2014/0058205 A1 
518B 
Figure 40 
  
Patent Application Publication Feb. 27, 2014 Sheet 49 of 101 US 2014/0058205 A1 
Figure 41B 
  
Patent Application Publication Feb. 27, 2014 Sheet 50 of 101 US 2014/0058205 A1 
546 
Figure 42 
  
Patent Application Publication Feb. 27, 2014 Sheet 51 of 101 US 2014/0058205 A1 
552 
Figure 44 
  
Patent Application Publication Feb. 27, 2014 Sheet 52 of 101 US 2014/0058205 A1 
Figure 45A 
Figure 45B 
  
Patent Application Publication Feb. 27, 2014 Sheet 53 of 101 US 2014/0058205 A1 
596B 596A /N590 
592 
598C 
598D 
Figure 46A 
592 
Figure 46B 
  
  
  
  
Patent Application Publication Feb. 27, 2014 Sheet 54 of 101 US 2014/0058205 A1 
Figure 47 
  
Patent Application Publication Feb. 27, 2014 Sheet 55 of 101 US 2014/0058205 A1 
624 
632 
634 Figure 48A 
Figure 48B 
  
Patent Application Publication Feb. 27, 2014 Sheet 56 of 101 US 2014/0058205 A1 
Figure 49B 
  
Patent Application Publication Feb. 27, 2014 Sheet 57 of 101 US 2014/0058205 A1 
674 o o 
682B O 682A i 
682B 
All 682A 
Figure 50A 
Patent Application Publication Feb. 27, 2014 Sheet 58 of 101 US 2014/0058205 A1 
672 
674 
676A f 676B 
68OA Á \ 
682B l 68OB 
682A 
Figure 50B 
  
Patent Application Publication Feb. 27, 2014 Sheet 59 of 101 US 2014/0058205 A1 
682A 674 
676A 676B 
684B 
684A 
678 
68OA 68OB 
Figure 50C 
  
Patent Application Publication Feb. 27, 2014 Sheet 60 of 101 US 2014/0058205 A1 
704 
Figure 51A 
  
Patent Application Publication Feb. 27, 2014 Sheet 61 of 101 US 2014/0058205 A1 
714 
Figure 51B 
  
Patent Application Publication Feb. 27, 2014 Sheet 62 of 101 US 2014/0058205 A1 
722 
724 
Figure 52 
  
Patent Application Publication Feb. 27, 2014 Sheet 63 of 101 US 2014/0058205 A1 
Figure 53 
  
Patent Application Publication Feb. 27, 2014 Sheet 64 of 101 US 2014/0058205 A1 
752 
758 Figure 54A Figure 54B 
  
Patent Application Publication Feb. 27, 2014 Sheet 65 of 101 US 2014/0058205 A1 
808 - 
806 
Figure 55 
  
Patent Application Publication Feb. 27, 2014 Sheet 66 of 101 US 2014/0058205 A1 
812 
816 
Figure 56B 
  
Patent Application Publication Feb. 27, 2014 Sheet 67 of 101 US 2014/0058205 A1 
Figure 57A 
812 
810 
828 
Figure 57B 
  
Patent Application Publication Feb. 27, 2014 Sheet 68 of 101 US 2014/0058205 A1 
810 824A 824B 
812 
814 
810 812 
Figure 58B 
  
Patent Application Publication Feb. 27, 2014 Sheet 69 of 101 US 2014/0058205 A1 
Figure 59B 
  
Patent Application Publication Feb. 27, 2014 Sheet 70 of 101 US 2014/005820s A1 
Figure 60 
  
Patent Application Publication Feb. 27, 2014 Sheet 71 of 101 US 2014/0058205 A1 
828 
Figure 61A 
812 
828 
Figure 61B 
  
Patent Application Publication Feb. 27, 2014 Sheet 72 of 101 US 2014/0058205 A1 
850 Figure 62A 
850 Figure 62B 
  
Patent Application Publication Feb. 27, 2014 Sheet 73 of 101 US 2014/0058205 A1 
866 
856 
866 
Figure 63B 
  
Patent Application Publication Feb. 27, 2014 Sheet 74 of 101 US 2014/0058205 A1 
856 
s S 
866 
Q 850 
2 
C ( 
868 
806 Figure 63C 
Figure 63D 
  
Patent Application Publication Feb. 27, 2014 Sheet 75 of 101 US 2014/0058205 A1 
858 
862 
Figure 63E 
  
Patent Application Publication Feb. 27, 2014 Sheet 76 of 101 US 2014/0058205 A1 
Figure 64A 
Figure 64B 
  
Patent Application Publication Feb. 27, 2014 Sheet 77 of 101 US 2014/0058205 A1 
Figure 65A Figure 65B 
  
Patent Application Publication Feb. 27, 2014 Sheet 78 of 101 US 2014/0058205 A1 
Figure 66A Figure 66B 
  
Patent Application Publication Feb. 27, 2014 Sheet 79 of 101 US 2014/0058205 A1 
45 degrees 
Figure 67A Figure 67B 
  
Patent Application Publication Feb. 27, 2014 Sheet 80 of 101 US 2014/0058205 A1 
Figure 68A Figure 68B 
  
Patent Application Publication Feb. 27, 2014 Sheet 81 of 101 US 2014/0058205 A1 
Figure 69A 
80 degrees 
Figure 69B 
  
Patent Application Publication Feb. 27, 2014 Sheet 82 of 101 US 2014/0058205 A1 
902 
908 - 
-906 
Figure 70 
  
Patent Application Publication Feb. 27, 2014 Sheet 83 of 101 US 2014/0058205 A1 
924 
920 
Figure 71B 
  
Patent Application Publication Feb. 27, 2014 Sheet 84 of 101 US 2014/0058205 A1 
952 
Figure 72A 
952 
940 
944 
Figure 72B 
  
Patent Application Publication Feb. 27, 2014 Sheet 85 of 101 US 2014/0058205 A1 
952 
Figure 73A 
952 
Figure 73B 
  
Patent Application Publication Feb. 27, 2014 Sheet 86 of 101 US 2014/0058205 A1 
956 
Figure 74B 
  
Patent Application Publication Feb. 27, 2014 Sheet 87 of 101 US 2014/0058205 A1 
--- 
a 
Figure 75C 
  
Patent Application Publication Feb. 27, 2014 Sheet 88 of 101 US 2014/0058205 A1 
Figure 76 
  
Patent Application Publication Feb. 27, 2014 Sheet 89 of 101 US 2014/0058205 A1 
1004 
  
Patent Application Publication Feb. 27, 2014 Sheet 90 of 101 US 2014/0058205 A1 
1 O34 
1034 
Figure 78C 
  
Patent Application Publication Feb. 27, 2014 Sheet 91 of 101 US 2014/0058205 A1 
1054 
1062 4-1 1060 
Figure 80 
  
Patent Application Publication Feb. 27, 2014 Sheet 92 of 101 US 2014/0058205 A1 
Figure 82A 
  
  
Patent Application Publication Feb. 27, 2014 Sheet 93 of 101 US 2014/0058205 A1 
to 
1102 
1094 
Figure 82B 
1096 1110 
1112 
Figure 82C 
  
Patent Application Publication Feb. 27, 2014 Sheet 94 of 101 US 2014/0058205 A1 
1110 
Figure 82D 
1096 
Y. 1094 
1104 
7 () 
Figure 82E 
  
Patent Application Publication Feb. 27, 2014 Sheet 95 of 101 US 2014/0058205 A1 
Figure 83 
1142 
e & 1. 
p F. 
*X 
s 
At s 
s t 
A. At 
s 
w 
"", simir t fell, e 
1132 
rrrrri. ...txt k 
f 
t t 
F 
w P f 
f 
w A. 
8 d 
4. > 
4Y s 
A. 
A 
Figure 84A Figure 84B 
  
Patent Application Publication Feb. 27, 2014 Sheet 96 of 101 US 2014/0058205 A1 
Figure 85A Figure 85B Figure 85C 
  
Patent Application Publication Feb. 27, 2014 Sheet 97 of 101 US 2014/0058205 A1 
1184 
V4 1182 
w 
w 
w 
t Figure 86A 
Figure 86D 
  
  
Patent Application Publication Feb. 27, 2014 Sheet 98 of 101 US 2014/0058205 A1 
1208 
12O2 
Y. 
1200 
12O6 
Figure 87A 
1204 Figure 87B 
  
Patent Application Publication Feb. 27, 2014 Sheet 99 of 101 US 2014/0058205 A1 
Figure 87C 
Figure 88A 
  



























